The present study was conducted to examine the effect of the addition of a dimethacrylate to resin cements on bond strength between titanium and resin after thermocycling. Titanium disks, polished and treated with a phosphate monomer, were bonded to acrylic rods using two types of experimental resin cements.
INTRODUCTION
For resin-bonded prostheses, two commercial resin cements composed of dimethacrylates (PA) (Panavia EX, Kuraray Co., Okayama, Japan) and monomethacrylate (SB) (Super-Bond C & B, Sun Medical Co., Shiga, Japan) have been among the most popular luting agents.
However, previous publications have suggested that there were considerable differences in durability to thermal stress between these two resin ce-ments1-3).
Tensile bond strengths decreased by 38% and 30% after 80,000 cycles of thermocycling when a tin-plated alloy was luted together with PA and SB, respec-tively1). Shear bond strengths decreased by 50% for PA and 12% for SB after 20,000 thermocycles when a porcelain was luted together with these two resins2). Tensile bond strengths decreased by 74% and 31% after 500 thermocycles when a titanium and an acrylic resin were luted with PA and SB, respectively3). Thus the decrease in bond strengths after thermocycling for PA was higher than that for SB.
This difference in durability may partly be interpreted by the differences in the type of structure of base luting resin: PA and SB produce a crosslinked and linear structure, respectively after curing. This may be because a resin luting agent producing a heavily crosslinked structure is less durable to thermal stress.
Ikeda has reported that PA with high elastic modulus was least durable against thermocycling 
DISCUSSION
As part of a study to understand the poor durability of PA resin to thermal stress, the effect of crosslinking was studied using ethylene glycol dimethacrylate (EGDMA) as a crosslinking agent in MMA-based resins. A detailed study of the effect was performed using a 2-6F resin. Previously, the durability of one type of 2-6F/MMA resin with elastic modulus of 2.00GPa was studied and found to be better than that of PMMA/MMA resin with the modulus of 2.33GPa3). In our study another type of 2-6F/MMA resin with lower elastic modulus of 0.75GPa was used as a main base resin. We selected it to determine how durability is affected by crosslinking even with a resin having lower elastic modulus.
While the soft 2-6F resin was used mainly, a PMMA/MMA resin with elastic modulus of 2.33GPa was also used as a base resin for comparison purposes.
The decrease in bond strengths was significant for the resins containing more than 5% EGDMA. The addition of 5 and 10% EGDMA to 2-6F/MMA resin decreased bond strength to 29 and 23% of the initial values, respectively, after 2,000 cycles. These values were considerably lower than 93% obtained without EGDMA. This trend of decrease in bond strength was similar but more remarkable for the PMMA/MMA resins: Bond strengths of the PMMA resin containing 5 and 10% EGDMA dropped to 20 and 11% of the initial values, respectively, after 2,000 cycles, while the value obtained without EGDMA was 67%.
No significant difference in bond strength was observed among the 2-6F resins containing less than 0.5% EGDMA up to 3,000 cycles. However, a 1% addition of the crosslinking agent to the low modulus 2-6F resin resulted in a significant decrease in durability.
The effect of crosslinking in a resin cement on durability has rarely been published. However, our study demonstrated clearly that the addition of more than 5% dimethacrylate monomer to resins resulted in a drastic decrease in durability. From this aspect, the poor durability of PA resin could be well understood because it is composed of dimethacrylate monomers and has a heavily crosslinked structure.
